ECVL427 - Earthquake Resistant Building Design / Earthquake Resistant Building Design

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Earthquake Resistant Building Design / Earthquake Resistant Building Design

Ders Kodu / Course Code

ECVL427

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Amag, 6grencilere betonarme (RC) binalar, yigma binalar, celik binalar, taban izolasyon
sistemleri ve tiinel kaliph bina yapilarn (TFBS) dahil olmak lizere gesitli bina yapisal
sistemlerinin sismik kuvvetler altindaki deprem giivenli bina tasarimi igin deprem
sartnameleri tarafindan 6ngériilen tasarim hedeflerini ve gereksinimlerini nasil
yorumlayacaklarini 6gretmektir. Ders, farkli sismik olasiliklar, bina nemi ve performans
seviyeleri igin glincel 2018 TBDY Tirk Deprem Yo6netmeligi'ne gére depreme dayanikli
bina tasarim kavramlarini kapsar. Ogrenciler, elastik yatay zemin spektrumlari bilgisini
kullanarak zemin-yapi etkilesimini anlayacaklardir. Deprem Ydénetmeligi'ne goére deprem
tasarim ilkeleri, deprem tasarim parametrelerinin belirlenmesi ve dizenli ve diizensiz
yapilar arasindaki ayrim ele alinacaktir. Ogrenciler kiitle merkezi ve rijitlik merkezi
hakkinda bilgi edineceklerdir. Bina deprem yuklerinin hesaplanmasi, yapi boyunca
dagilimlar ve sismik tasarim icin yiik kombinasyonlari dahil edilmistir. Sertlik, dayanim ve
suineklik gibi yapisal 6zellikler, yapisal detaylar, standart kapasite tasarim kurallar ve
gereksinimleri ile birlikte tanitiimaktadir.

The aim is to teach students how to interpret code-prescribed design objectives and
requirements for the seismic design of various building structural systems, including
reinforced concrete (RC) buildings, masonry buildings, steel buildings, base isolation
systems, and tunnel form building structures (TFBS) under seismic forces. The course
covers earthquake-resistant building design concepts according to the current 2018
TBDY Turkish Seismic Building Code for different seismic probabilities, building
importance, and performance levels. Students will understand soil-structure interaction
using knowledge of elastic horizontal ground spectra. Earthquake design principles
according to the Seismic Code, determination of earthquake design parameters, and
the distinction between regular and irregular structures are addressed. Students will
learn about mass center and rigidity center. The calculation of building earthquake
loads, their distribution along the structure, and load combinations for seismic design
are included. The structural properties of stiffness, strength, and ductility are
introduced, along with structural details, standard capacity design rules and
requirements.
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igerigi / Content

Deprem muhendisligine giris, mihendislik sismolojisi, yer hareketi ve deprem tepki
spektrumlari. Deprem yiikleri altinda bina tepkisi, dongiisel yiikleme, stinekligin 6nemi,
kiris stinekligi ile stineklik igin tasarim ve detaylandirma. Yigma yapilarin deprem yukleri
altindaki tepkisi ve depreme dayanikl tasarimi, betonarme yapilarin deprem yukleri
altindaki tepkisi ve depreme dayanikl tasarimi, celik yapilarin deprem yukleri altindaki
tepkisi ve depreme dayanikl tasarimi, depreme dayanikli binalar icin taban izolasyonu,

tuinel kaliph yapi sistemleri ve 2018 TBDY deprem yonetmeligi gereklilikleri. Sismik katsayi

yontemi ve 2018 Tiirkiye Bina Deprem Yonetmelidi ile bina gercevelerinde deprem
kuvvetlerinin hesaplanmasi. Temel bina periyodunun yaklasik hesabi. Deprem yuklerinin
katlara dagiimi ve kat kesme kuvvetlerinin belirlenmesi. Bina tasariminda plan ve disey
diizensizlikler. Yapi planinda rijitlik merkezi ve kitle merkezinin belirlenmesi. Burulma
dahil perde duvarlarda plan burulima momentleri ve kesme kuvvetlerinin hesaplanmasi.

Introduction to earthquake engineering, engineering seismology, ground motion, and
earthquake response spectra. Building response under earthquake loads, cyclic
loading, significance of ductility, beam ductility, and design and detailing for ductility.
Masonry building response under earthquake loads and earthquake-resistant design,
reinforced concrete building response under earthquake loads and earthquake-
resistant design, steel building response under earthquake loads and earthquake-
resistant design, base isolation for earthquake-resistant buildings, tunnel form building
structures for earthquake-resistant buildings, and 2018 TBDY seismic code
requirements. Computation of earthquake forces on building frames using the seismic
coefficient method and the 2018 Turkish Building Seismic Code. Approximate
calculation of the fundamental building period. Distribution of earthquake loads at story
levels and determination of story shear forces. Plan irregularities and vertical
irregularities in building structure design. Determination of the rigidity center and mass
center of the structural building plan. Calculation of plan torsional moments and shear
forces on shear walls, including accidental torsion.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Uluslararasi 6grenciler istedikleri taktirde Amerikan ve Avrupa gibi uluslararasi deprem
yonetmeliklerini kullanabilirler. Ogrencilere 2018 TBDY Deprem Ydnetmeliginin ilgili
sayfalari Ingilizce kaynak olarak verilmektedir.

International students may use other American and European international earthquake
codes if they wish. Relevant pages of the 2018 TBDY Turkish Building Earthquake
Code are provided in English as a resource.

Staj Durumu / Internship Status

Yok

None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Ders Notlari

Z. Celep ve N. Kumbasar, Deprem Miihendisligine Giris ve Deprem Dayanikli Yapi
Tasarnmi, iTU, istanbul, 2004.

Y. Bozorgnia, Vitelmo V. Bertero, Earthquake Engineering from Engineering Seismology
to Performance-Based Engineering, CRC Press, 2004.

A.K. Chopra, Dynamics of structures theory and applications to earthquake engineering,
Prentice Hall of India, 2008.

S.L. Kramer, Geotechnical Earthquake Engineering, Prentice Hall, Upper Saddle River,
New Jersey, 1996.

Depreme Dayanikl Binalarin Tasarimina Giris, Kutlu Darilmaz. Birsen Yayinevi

2018 Turkiye Bina Deprem Yonetmeligi

TS500, Betonarme Yapilarin Tasarim ve Yapim Kurallari

Course notes

Z. Celep ve N. Kumbasar, Deprem Miihendisligine Giris ve Deprem Dayanikli Yapi
Tasanmi, iTU, istanbul, 2004.

Y. Bozorgnia, Vitelmo V. Bertero, Earthquake Engineering from Engineering
Seismology to Performance-Based Engineering, CRC Press, 2004.

A.K. Chopra, Dynamics of structures theory and applications to earthquake
engineering, Prentice Hall of India, 2008.

S.L. Kramer, Geotechnical Earthquake Engineering, Prentice Hall, Upper Saddle
River, New Jersey, 1996.

Depreme Dayanikl Binalarin Tasarimina Giris, Kutlu Darilmaz. Birsen Yayinevi
2018 Turkish Building Seismic Code

TS500, Requirements for Design and Construction of. Reinforced Concrete Structures

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof.Dr. Can BALKAYA

Prof.Dr. Can BALKAYA
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OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenciler Depremin olusumu, fay hatlari, depremin siddeti, deprem yer hareketleri, elastik tasarim
yer spektrumu gibi temel deprem mihendisligine giris kavramlarini tanimlayabilecek ve
kullanabileceklerdir.

Students will be able to define and use basic concepts of introductory earthquake engineering,
including earthquake formation, fault lines, earthquake intensity, earthquake ground motions, and the
elastic design ground spectrum.

Ogrenciler, sismik tasarim kodlarinin deprem giivenli yapi tasariminda kullanimi, yapisal dinamik,
deprem miihendisligi, farkl yapi tiirlerinde depreme dayanikl tasarim kurallari, can guvenligi, deprem
tehlikesi ve risk analizi konularinda temel bilgilerini gelistireceklerdir.

Students will develop fundamental knowledge of seismic design codes for earthquake-safe design,
structural dynamics, earthquake engineering, earthquake-resistant design rules for various types of
structures, life safety, and earthquake hazard and risk analysis.

Ogrenciler, deprem giivenli yapi tasariminda baglantilar, siireklilik, siineklik, diizenli ve diizensiz yapi
durumu, malzeme segimi ve detaylari, gégme mekanizmalarinin dnlenmesi icin kirislere goére gucli
kolon, deprem ytikleri altinda yapisal elemanlarda olusan déngusel kuvvetler ve deformasyonlar gibi
temel kavramlarin yapisal bina sistemlerinin tasarimindaki 6nemini anlar ve bunlari bagimsiz kullanma
becerisi kazanir. Deprem giivenli yapida temel kriterin yikici bir depremde binanin hasar alsada
¢bkmeden can guvenliginin saglanmasi oldugunu ve bunun mihendislik tasariminda mesleki bir
sorumlu oldugunu anlar.

Students will understand the importance of fundamental concepts in the design of structural building
systems, such as connections, continuity, ductility, regular and irregular structural conditions, material
selection and detailing, strong columns compared to beams to prevent collapse mechanisms, and
cyclic forces and deformations in structural elements under earthquake loads, and will gain the ability
to use these concepts independently. Understands that the fundamental criterion for earthquake-safe
construction is to ensure life safety without collapsing the building, even if it is damaged in a
devastating earthquake, and that this is a professional responsibility in engineering design.

Ogrenciler, yigma yapilar, betonarme yapilar, gelik yapilar, temel izolasyonlu yapilar ve tiinel kalip
sistemiyle inga edilen binalar gibi farkli yapi tiirlerinde deprem giivenli yapi tasarimi, deprem yukleri
altindaki yapisal davranis ve olasi hasarlarin olusumu hakkinda temel bilgiler edinir. Bu bilgileri, olasi
hasarli yapilarin tespitinde mesleki ve etik sorumluluk gercevesinde kullanabilir. Teknolojik
gelismelerin deprem giivenli yapi tasarimindaki 6nemini anlar ve kullanir.

Students will acquire fundamental knowledge of earthquake-safe structural design, structural behavior
under seismic loads, and potential damage in various types of structures, including masonry,
reinforced concrete, steel, foundation-isolated structures, and buildings constructed with tunnel
formwork. They will then be able to apply this knowledge to identify potential structural damage within
a framework of professional and ethical responsibility. Understands and utilizes the importance of
technological developments in earthquake safe building design.

Ogrenciler, 2018 TBDY Deprem Yénetmeligi'ne gére deprem yiikii hesabi, bu yiikiin binanin katlarina
dagitiimasi, kat kesme kuvveti, agirlik merkezi ve rijitlik merkezi hesabi ile katta perdelere gelen
kesme kuvveti gibi binalarin deprem tasariminda kullanilacak temel deprem yuku hesap
kombinasyonlarini sarthameye uygun sekilde 6grenir. Deprem Sartnamesi’ndeki tiim hususlar
hakkinda 6n bilgi edinir. Sartnamelerin glincel olmasi gerektigini, ileride degisiklik oldugunda yeni
bilgilerin kullanilacagini ve tasarimin yururlikteki sartnamelere goére yapilacagini 6grenir.

Students learn the basic seismic load calculation combinations used in building earthquake design,
including seismic load calculations, load distribution across building floors, floor shear, center of
gravity and center of rigidity calculations, and shear forces applied to shear walls at each floor, in
accordance with the 2018 TBDY Earthquake Code. They also receive preliminary information on all
aspects of the Earthquake Code. Students learn that specifications must be current, that new
information will be incorporated in future updates, and that design should be based on the latest
specifications.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE

3/12




Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

Dunyada, Avrupada, Turkiyede
onemli deprem bolgeleri ve fay
Deprem Miihendisligi ve Mihendislik Sismolojisine Giris hatlar, plakalarin hareketleri,

1 Kuzey Anadolu Fay Hatti ve San
Andras Fay hatti hakkinda bilgiler.

Information on major earthquake
zones and fault lines worldwide, in
Introduction to Earthquake Engineering and Engineering Seismology [Europe, and in Turkey, plate
movements, the North Anatolian
Fault, and the San Andreas Fault.

Teorik Dersler / Theoretical Uygulama Lab -?glzﬁﬁ(ﬁgﬁgt:g;i\éz Methods On Hazirlik / Preliminary

Techniques

Yatay Elastic Deprem Spektrum
ivmenin 2018 TBDY Deprem
Yonetligine gére betonarme bir
yapi 6rnegi icin verilen tasarim
parametreleri ile uygulamaya
Deprem Terminolojisi yonelik ¢izilmesi ve yapi
periyoduna gére karsilik gelen
elastik ivme spektrum degerinin
bulunmasi. Deprem gtivenli yapi
5 tasarimi igin zemin-yapi etkilesimi
hakkinda yorum yapilmasi.

Plotting the horizontal elastic
earthquake acceleration spectrum
for a sample reinforced concrete
structure according to the 2018
TBDY Earthquake Code using the
given design parameters.
Determining the corresponding
elastic acceleration spectrum
value based on the structure's
period. Comment on soil-structure
interaction for earthquake
resistant structural design.

Seismic Requirements Terminology
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Depreme Dayanikli Tasarimin Temel ilkeleri

Uygulamadan &rnekler ile dizenli
ve dlizensiz yapi proje 6rnekleri.
Gerilmelerin deprem yukleri
altinda fazla oldugu bélgelerin
tespiti, deprem yuklerinin
dongusel (cyclic) etkisi. L planh bir
bir bina tasarimin, diizenli yapiya
donustirilerek deprem givenli
yapi tasarimi igin diizenli hale
getirilimesi 6rnegi Uzerinde
tartisma.

Basic Principles for Earthquake Resistant Design

Examples of regular and irregular
building projects, with practical
illustrations. Identification of areas
with high stresses under
earthquake loads and the cyclic
effects of these loads. Discussion
of an example involving the
conversion of an L-shaped
building design into a regular
structure for earthquake-resistant
design.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Yigma Binalarda Deprem Davranisi,.Olasi depremde olusabilecek
hasarlar. Yigma yapilarin deprem gulvenli yapi tasarimindaki kriterler.

Gergek yigma yapilarda olusan
deprem hasarlari.

Earthquake Behavior of Masonry Buildings. Types of damage that
may occur during an earthquake. Criteria for earthquake-resistant
design of masonry buildings.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Betonarme Binalarda Deprem Davranisi,.Olas| depremde
olusabilecek hasarlar. Yigma yapilarin deprem guvenli yapi
tasarimindaki kriterler.

2018 TBDY Yonetmeligi'ne gore,
betonarme yapilarda siinek
davranigh farkl etriye tipleriyle
kiris-kolon birlesimlerinde etriye
siklagtirma araliklarinin detaylar
belirlenmistir. Ayrica, donati ve
beton i¢in yapi malzemelerinin
secimi de diizenlenmistir.

Earthquake Behavior of Reinforced Concrete Buildings. Types of
damage that may occur during an earthquake. Criteria for earthquake
-resistant design of reinforced concrete buildings.

Example for different types of
stirrups, beam-column connection
stirrup spacing details for ductile
behavior according to 2018 TBDY
Code for a reinforced concrete
building structure. Selection of
construction materials for
reinforcement and concrete
according to 2018 TBDY Code.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
" Techniques
6 Celik Yapilarda Deprem Davranisi. Olasi depremde olusabilecek gg?::g;ﬂrkatl)(ig:g;eé?:;:ahsjsrarlar
hasarlar. Celik yapilarin deprem guvenli yapi tasarimindaki kriterler. {izerine tartisma.
Earthquake Behavior of Steel Structures. Possible damage in a Discussion on damage to the
potential earthquake. Criteria for earthquake-safe design of steel example steel building damaged
structures. in the earthquake.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
7 Ara Sinav
MIDTERM
. . Ogretim Yoéntem ve . .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Depreme Dayanikh Tasanm Felsefesi, Depreme Dayanikli Yapilar
Earthquake Resistant Design Philosophy, Earthquake Resisting
Structural Systems
. . Ogretim Yontem ve .. -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Depreme dayanikli tasariminda zemin yalitim sisteminin kullaniimasi. Uygulamadan gercek betonarme
Yaliim malzeme cesitleri hakkinda 2018 TBDY yénetmeligine gére |9 gerg .
D A " . bir yapiya uygulanan zemin yalitim
9 bilgi verilmesi. Guincel deprem glvenli yapi tasarimlar hakkinda
e e z ; uygulamasi.
ogrencilerin bilgilendiriimesi.
Use of modern base isolation systems in earthquake-resistant design. . .
Provide information about types of insulation materials according to Sx:trggli of"aetéa;zealsrgga;tlon
the 2018 TBDY regulations. Inform students about new current rginforcegrcjzoncrete structure
design methods about earthquake resistant building designs. )
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁgll(rlneri/(')rgt:cr:?]i\r?; Methods On Hazirlik / Preliminary
Technigues
10 Depreme Dayanikh Yapisal Sistemler Sismik tasarim yontemleri,

Esdeger yanal kuvvet yontemi (sismik katsayi yontemi)

Earthquake Resisting Structural Systems Seismic methods of
design, Equivalent lateral force method (seismic coefficient method)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Tunel kalp sistemi ile kolon kiris olmadan, kutu seklinde perde #ggglﬁgsi?:ﬁggﬂakﬂlg Z:z;eml
duvarli imalati yapilan binalarin deprem dayanikli iyi performanslari, | yapii: d d
11 avantajlan dezavantajlari. orneginin deprem davranisinin
tartisiimasi.
Discussion of the seismic
Good earthquake resistance performance, advantages and behavior of a sample reinforced
disadvantages of buildings manufactured with box-shaped shear concrete building constructed with
walls without columns and beams using tunnel formwork system. tunnel formwork system from
practice.
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Depreme dayanikl yapisal sistemler de esdeger yanal kuvvet Seetc?gr?]rmuek?;:igli?\ahgz:n:;dnemam
yoéntemi (sismik katsayi ydntemi) 2018 TBDY deprem ydnetmeligine verl)(atlar):l:\ dagitilarak kaFt) kesme
12 gOre bulunmasi. YUklerin katlara dagitilmasi. deprem kuvveti cizimi,
The equivalent lateral force method (seismic coefficient method) for gr?Ig?ﬁ::%}g;;igﬂg:ﬁ:iﬁﬁﬁs
earthquake-resistant structural systems is determined according to and drawing of floor shear 9
the 2018 TBDY earthquake regulations. It governs the vertical hauak gf by distributing i
distribution of loads to the floors. earthquake force by distributing it
to the floors.
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁ;ﬂ;:{ﬁ?:&ig Methods On Hazirlik / Preliminary
Techniques
Depreme Dayanikh Yapisal Sistem tasarimda, diizenli yapilar
dlzensiz yapilar, diizensiz yapilarin 2018 TBDY deprem Diizensiz yapilara ait planda ve
yonetmeligine gore incelenmesi, toplam kat yiiksekligi, bina 6nem kesitteki diizensizlikleri gésteren
13 katsayisi, bina davranis katsayisi gibi parametrelerin deprem uygulama 6rnekleri.
yonetmeligine gore tasarlanmasi.
In Earthquake Resistant Structural System design, regular and -
irregular structures are evaluated according to the 2018 TBDY Qgﬂf:stg]tiﬁxﬁ?:gl?Jslarities in
earthquake regulations. Parameters such as total story height, lan and sect?on o?irre ular
building importance coefficient, and building behavior coefficient are Structures 9
determined in accordance with these seismic code requirements. )
. . Ogretim Yont .. .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlnerils)l'gsgi\rgz Methods On Hazirlik / Preliminary
Techniques
Deprem giivenli yapi tasarimda kat agirlik merkezi ve rijitlik merkezi  |Gergek yapi 6rneklerinde kat
14 bulunmasi. Burulmadan kaynakli kat deprem kesme kuvvetlerinin burulmasindan dolay! depremde
perdelerde bulunmasi, kat burulma momentlerinin hesaplanmasi. olusan hasarlar ve gé¢cmeler.
The presence of a floor center of gravity and a center of rigidity is
important in earthquake-resistant building design. Earthquake shear E;ghiléikfaiixge ?onrgion in
forces and torsional moments can develop in shear walls due to | g ildi 3|’
torsion. real building examples.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab ggﬁmriﬁgggﬂg Methods On Hazirlik / Preliminary
Technigues
15 Yariyil Sonu Sinavi

FINAL EXAM
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Ylizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuizdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 100
Toplam / Total: 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

iS YUKU / WORKLOADS
Siiresi | Toplam is Yiikii
. Sayi/ (Saat) / (Saat) / Total

2RIl Er e ieaes Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 3.00 3.00
Derse Katilim / Attending Lectures 13 4.00 52.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Toplam / Total: 17 70.00 118.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 118.00/25.00 = 4.72 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 118.00 / 25.00 = 4.72 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

8/12




Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

1.1.10

1.1.11

1.0grenciler Depremin
olusumu, fay hatlari, depremin
siddeti, deprem yer hareketleri,
elastik tasarim yer spektrumu
gibi temel deprem
muhendisligine giris
kavramlarini tanimlayabilecek
ve kullanabileceklerdir. /
Students will be able to define
and use basic concepts of
introductory earthquake
engineering, including
earthquake formation, fault
lines, earthquake intensity,
earthquake ground motions,
and the elastic design ground
spectrum.

2.0grenciler, sismik tasanm
kodlarinin deprem guvenli yapi
tasariminda kullanimi, yapisal
dinamik, deprem mihendisligi,
farkli yapi tiirlerinde depreme
dayanikl tasarim kurallar, can
glvenligi, deprem tehlikesi ve
risk analizi konularinda temel
bilgilerini gelistireceklerdir. /
Students will develop
fundamental knowledge of
seismic design codes for
earthquake-safe design,
structural dynamics,
earthquake engineering,
earthquake-resistant design
rules for various types of
structures, life safety, and
earthquake hazard and risk
analysis.
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3.Ogrenciler, deprem giivenli
yap! tasariminda baglantilar,
sureklilik, stineklik, diizenli ve
diizensiz yap! durumu,
malzeme secimi ve detaylari,
gécme mekanizmalarinin
oénlenmesi i¢gin kirislere gére
gulclu kolon, deprem yukleri
altinda yapisal elemanlarda
olusan dongusel kuvvetler ve
deformasyonlar gibi temel
kavramlarin yapisal bina
sistemlerinin tasarimindaki
6nemini anlar ve bunlari
bagimsiz kullanma becerisi
kazanir. Deprem guvenli
yapida temel kriterin yikici bir
depremde binanin hasar
alsada ¢bkmeden can
guvenliginin saglanmasi
oldugunu ve bunun
muhendislik tasariminda
mesleki bir sorumlu oldugunu
anlar. / Students will
understand the importance of
fundamental concepts in the
design of structural building
systems, such as connections,
continuity, ductility, regular and
irregular structural conditions,
material selection and
detailing, strong columns
compared to beams to prevent
collapse mechanisms, and
cyclic forces and deformations
in structural elements under
earthquake loads, and will gain
the ability to use these
concepts independently.
Understands that the
fundamental criterion for
earthquake-safe construction is
to ensure life safety without
collapsing the building, even if
it is damaged in a devastating
earthquake, and that this is a
professional responsibility in
engineering design.
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4.0grenciler, yigma yapillar,
betonarme yapilar, gelik
yapilar, temel izolasyonlu
yapilar ve tinel kalip sistemiyle
insa edilen binalar gibi farkli
yapi tiirlerinde deprem guvenli
yapi tasarimi, deprem yukleri
altindaki yapisal davranis ve
olasi hasarlarin olusumu
hakkinda temel bilgiler edinir.
Bu bilgileri, olasi hasarli
yapilarin tespitinde mesleki ve
etik sorumluluk gergevesinde
kullanabilir. Teknolojik
gelismelerin deprem guvenli
yapi tasarimindaki 6nemini
anlar ve kullanir. / Students will
acquire fundamental
knowledge of earthquake-safe
structural design, structural
behavior under seismic loads,
and potential damage in
various types of structures,
including masonry, reinforced
concrete, steel, foundation-
isolated structures, and
buildings constructed with
tunnel formwork. They will then
be able to apply this knowledge
to identify potential structural
damage within a framework of
professional and ethical
responsibility. Understands and
utilizes the importance of
technological developments in
earthquake safe building
design.
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5.0grenciler, 2018 TBDY
Deprem Yonetmeligi'ne goére
deprem yiikl hesabi, bu yukin
binanin katlarina dagitiimasi,
kat kesme kuvveti, agirlik
merkezi ve rijitlik merkezi
hesabi ile katta perdelere gelen
kesme kuvveti gibi binalarin
deprem tasariminda
kullanilacak temel deprem yuku
hesap kombinasyonlarini
sarthameye uygun sekilde
ogrenir. Deprem
Sartnamesi’'ndeki tim hususlar
hakkinda 6n bilgi edinir.
Sartnamelerin giincel olmasi
gerektigini, ileride degisiklik
oldugunda yeni bilgilerin
kullanilacagini ve tasarimin
yurirlikteki sartnamelere gore
yapilacagini 6grenir. / Students
learn the basic seismic load
calculation combinations used
in building earthquake design,
including seismic load
calculations, load distribution
across building floors, floor
shear, center of gravity and
center of rigidity calculations,
and shear forces applied to
shear walls at each floor, in
accordance with the 2018
TBDY Earthquake Code. They
also receive preliminary
information on all aspects of
the Earthquake Code. Students
learn that specifications must
be current, that new
information will be incorporated
in future updates, and that
design should be based on the
latest specifications.

Katki Dlzeyi/ Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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